A comparison of samples from a translucent green iceberg with a core from the Ronne Ice Shelf revealed an excellent agreement in isotopic composition, crystal structure, and incorporated sediment particles. Marine shelf ice which constitutes the basal portion of some ice shelves is considered to be the source of green icebergs. It most likely results from "ice pump" processes which produce large amounts of ice platelets in the water column beneath ice shelves. These subsequently accumulate and become compacted into bubble-free, desalinated ice. Iceberg and drift-buoy trajectories indicate that green icebergs observed in the Weddell Sea originate from the Amery Ice Shelf rather than from the Ronne Ice Shelf, although this ice shelf is also a potential source.
INTRODUCTION

Observations of colored icebergs in polar regions
[1987] surmised that layers of fine sediment most likely derived from the seafloor altered the optical characteristics or radiative transfer of an iceberg they studied and gave it a green appearance. Theory and spectral reflectance measurements of green iceberg photographs, however, support the idea that the green color of some icebergs and the one exam;.ned by Dieckmann et al. [1987] results from the combination of the ice's intrinsic optical properties and its illumination by reddened sunlight rather than from incorporated particles [Lee, 1990] . While the latter explanation for the green coloration in icebergs is plausible yet controversial, the question of the origin of such icebergs and the terrigenous inclusions has remained unanswered. We advance a mechanism which leads to the formation of translucent green icebergs and support our ideas with new evidence obtained from direct observations of an iceberg sample and an ice core from the central part of the Ronne Ice Shelf. On the basis of studies of iceberg trajectories around Antarctica, we discuss the probable source of the green icebergs observed in the Weddell Sea. The iceberg sample, the core and ice platelets were frozen at -30øC and returned to the home laboratory in Bremerhaven, Germany. Subsequent processing of the samples was done in a -30øC laboratory. Horizontal and vertical thin sections were prepared from the core using a band saw and microtome. Thin sections from the green iceberg sample, however, were cut perpendicular and parallel to the particle layers. Sections were frozen onto glass plates and subsequently photographed under crossed polarizers as well as under normal light.
Microscopic analyses of dried samples of the green iceberg and core were carried out as described by Dieckmann et al. [1987] . Subsamples of the ice platelets, the green iceberg, and the core were melted to measure electrolytic conductivity and stable isotope concentrations. Hydrogen and oxygen isotope concentrations of the melted ice samples were determined by standard techniques at the Institut far Umweltphysik, Heidelberg, Germany, and at the GSF-Forschungszentrum in Munich.
HDO and H2180 concentrations will hereinafter be denoted in •5 units versus Vienna Standard Mean Ocean Water (VSMOW). Accuracy of the •SD measurements is +1%o and of •5180 measurements +0.1%o. Table 1 shows a summary of stable isotopes 180 and D as well as electrolyrical conductivities of the green iceberg, the core and ice platelets. There is good agreement between the fi values of the green iceberg, the marine shelf ice of the core and the ice platelets. Despite the extremely low salinity of the marine shelf ice, the isotope analyses clearly reveals its seawater origin. The iceberg and the core had electrolyrical conductivities between 30 and 200 gS/cm, which correspond to salinities below 0.1%oo. They lie above those of meteoric ice but far below typical sea ice salinities of 3-5%0. model of ice platelet formation [Kipfstuhl, 1991] . The underlying mechanism is the "ice pump" described by Lewis Although bubble-free marine shelf ice originates from seawater, it exhibits properties distinctly different from normal sea ice which forms at the sea surface and is described in detail by Weeks and Ackley [1982] . From surface velocities of the Ronne Ice Shelf we estimate the age of marine shelf ice to be >500 years. This is comparable to old sea ice under the Ross Ice Shelf (J-9) and from the Ward Hunt Ice Shelf in the Canadian Arctic which are 400 to 600 years old [Zotikov et al., 1980; Jeffries et al., 1988] . Despite its age, however, this old sea ice still has a salinity between 2 and 4%o, which is much higher than that of marine shelf ice and more typical of multiyear sea ice in the Arctic or Antarctic. Furthermore, the old sea ice under the Ross Ice Shelf exhibits other typical sea ice properties such as columnar crystal structure, cellular substructure, and high porosity [Zotikov et al., 1980] . Thus very old sea ice is not likely to be a source of green icebergs, although particles of uncertain origin were also found under the Although the Amery Ice Shelf is the most probable source for green icebergs, the question axises as to why no inclusions axe reported from the maxine shelf ice paxt of the Amery Ice Shelf core by Morgan [1972] and the samples which were collected at the Mawson ice edge by Betts [1988] .
RESULTS
As described by
CONCLUSIONS
Because of the good correspondance between ice properties of the green iceberg and the maxine shelf ice under the Ronne Ice Shelf, we conclude that green icebergs axe derived from ice shelves with a basal layer of marine shelf ice and are riot distinguishable from other icebergs until they have capsized. The mechanisms responsible for the layering of sediments between modified ice crystals, however, have to be identified more clearly [Oerter et al., 1992] . Green icebergs provide evidence of the effects of oceanographic processes on the dynamics of ice shelves which need to be considered when studying and modelling the mass balance of ice sheets.
